SUMMARY A comparison between the NBT-PABAI'4C-PABA test (NBT-PABA, n-benzoyl-tyrosyl para-aminobenzoic acid) using the PABA excretion index (PEI) and serum PABA estimation at 90 minutes has been made in 42 consecutive subjects attending for investigation of possible pancreatic disease to a District General Hospital (DGH). The PEI was unobtainable of incorrect on 38% of occasions compared with 9% for the serum test. Sensitivity, specificity, and efficiency for the PEI (n=33 valid results) were 71%, 88%, and 79% respectively and for the serum PABA (n=41 valid results), 95%, 90%, and 93% respectively. These results confirm that measurement of serum PABA is a simpler, more reliable, and a more accurate method of assessing pancreatic function.
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With the advent of simplified methods for measuring pancreatic exocrine function and the widespread availability of ERCP, assessment of pancreatic disease has become commonplace in district general hospitals. The single day NBT-PABA/I'4C-PABA has been shown to be a reliable screening test for pancreatic exocrine insufficiency,'2 but has been criticised for a number of reasons. Drug interference in the assay has been a common problem. Incomplete and contaminated urine collections are frequently encountered, with reported failure rates of between 13% and 30% leading some workers to abandon the test.' Using the tracer 4C-PABA to improve test efficiency incurs a small radiation dose to the subject. Improvements in test performance using HPLC to minimise drug interference have been described, but this methodology is not widely available.
Various Serum PABA assay involved precipitation of proteins using trichloroacetic acid, acid hydrolysis followed by neutralisation and colour development as with the standard urine assay. The assay was sensitive to a level of 0-1 mg/l and linear to an absorbance representing 20 mg/I serum PABA.
Intra-assay and interassay coefficients of variation were 1-3% and 3-5% respectively.
STATISTICAL ANALYSIS
Standard calculations for specificity and sensitivity were used. Efficiency is defined as the proportion of correct reults (either positive or negative) using the arbitrary thresholds (2 mg/l for serum PABA and 0 65 for PEI). Receiver operating characteristic (ROC) curves were constructed as described by Robertson and Zweig.'0
Results
In nine of the 42 subjects (21%) the PEI was judged to be unreliable or unobtainable. In two of these subjects the basal urine showed a high 'blank' value, in five subjects the urine collection was incomplete, lost, or contaminated and in two subjects urine collection was impractical because of age or dementia. By contrast only one (2%) serum sample, also from one of the nine subjects (subject 41), was felt to be unsatisfactory because of a high 'blank' serum level at time zero (Table) .
In the remaining 33 subjects (17 chronic pancreatitis/16 other) a direct comparison was made between the urine and serum estimations. For the PEI there were two false positives and five false negatives giving a specificity of 88%, sensitivity 71%, and efficiency of 79%; for the serum PABA estimation there were two false positives and one false negative giving a specificity of 88%, sensitivity of 94%, and efficiency 91%. Test The one false negative serum PABA also had a normal PEI (0.98) with only minimal changes at ERCP. There were two patients with carcinoma of the pancreas, one situated distally and not detected by either test. In the other patient with a proximal lesion the serum test was abnormal but urine was not obtained.
Because arbitrary thresholds have been applied and relatively small numbers of patients involved, receiver operating characteristic curves (ROC's) have been constructed (plotting true positive rate against the false positive rate at all decision levels). This allows the different tests to be compared under equivalent conditions and at all decision levels. The closer the curve approaches the vertical and superior horizontal axes the better the clinical performance. Serum estimation of PABA at 90 minutes is shown to be superior to PEI estimation (Fig. 2) . 
Discussion
Pancreatic exocnine failure is an insidious process and there is a very large reserve of exocrine function, so that more than 90% of activity needs to be lost before disease is apparent. No 
